Small-Molecule Cocktalls For Rapid Maturation of Multiple Human Neurons
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Introduction BrainXell Supplement Accelerates the Maturation of IPSC-Derived Neurons

A major application of neurons derived from human induced pluripotent stem cells  Figure 1. BrainXell supplement accelerates neuronal maturation Figure 2. Synaptophysin screening hits demonstrate effects on
(IPSCs) is to model neurological or psychiatric diseases for use as a drug discovery  and improves survival versus conventional culture functional maturation as measured by micro-electrode array (MEA)
platform. Most phenotypes of neurological and psychiatric diseases arise in mature
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(Glut). After further optimizing the combination and concentrations of these compounds,
we have developed BrainFast MN maturation supplement and BrainFast Glut maturation By o e ew . om
supplement. After treating with these supplements, the MNs or Glut neurons displayed .
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markers within 7 days, and exhibited electrophysiological activity within 2 weeks. These EraliizellSupplemegt il o T I T o II o ﬂ "l H
rapid maturation cocktails will enhance the ability to model CNS disease processes and il vy ryrail e Stisk “aiten ' miikgs Biiies
Screen neW drugS. Day 7 Tqu/SynapS”’] Sta”’“ng . . . . s 0.50 Day14 0.50 Day15 0.50 Day18 050 Day19 i Day14 - Day15 - Day18 % Day19
ynapsin expression ratio on day
C 4 In motor neurons Y el ﬂﬂm m ﬂﬂm i : Tmﬂm 0 mmﬁﬂm 0 mmmmﬂm o M il
Core TeChnOIOgy '3 o Day20 o Day21 o |—I—‘ Day24 o H Day26 o5 Day20 o5 Day21 o5 Day24 o5 HDayzs
| bt Moo Mowin Mo ot Wl ol AL
Sub-ype neuronal l o FRRRR § o‘? oQ oQ o‘? oQ § o‘? oQ oQ o‘? oQ § oQ oQoQ oQ oQ § o‘? KRR o‘?ob § oQ S QQQ° § oQ S QQQ° § FARRS
progenitors \ 05 ﬁ
. — e ppeen. R LA : — SE— C Day 20 - Compound 5 Day 20|- Control
> rogeniors. 00/~ D A
A | l T | I
° O ¢ 0 LS (10 IIIIIIII I T T |IIII|III| | IIIJIIIII ILII IIIIIIIIII 0 (WTRRAIN | (A
< > 0 Fmer i 0 T Ime [ ] I T T I
O o ‘ I I 1 IIIIIII IIIIIIIIIII;IIIIIIIIIIIIIIIIIIIII
- ®, 9 . . |:|"|| U ||I Il l: l ”|=] E “1 ||||: |”"I|H=||‘ ”I:” :lll ! | ll I IIIIIlI I II Ill |I I| IIIIII|II:I|II‘II|IIIIIII=IIIII|I|I|I|||II|:II IIIIIIIIIIIII L]l |I|IIIIIIIII= I
Day 7: MAP2/FOXP1 Staining FOXP1 expression ratio on day 7 UL I{ AN RN RN | Ll |||I1| e ||II i I?IIIIIII:
. -_ o ¢ Mature neurons nmoter neurens | Il | {0t 0 00 b !l I ||||i ||| III NRIRTTTTN
; ; < D y 100 O ) 0 0 0O 0 0 ) 1 1 I | N | I II I II 0TI | I | II (NN
iPSCSs/ESCs Neuroepithelia JO 00O 00 0 |IIIl|II||lIIlI||iIIII (100 00 0 I N O |l N BT AR (1 | | [ 1TINEn |
- 96/384/1536 upuy it iy IlllllllnﬂlIll"lllmIlII HIIIIJH"IEIIIHIIIIllllll”IIlI,lllllll{lllllll I IIII I I=”| IIlllllll Illg | :‘ I: I ||‘| |||III ! IIII || |||||l lIIl ||||||l ”I I||||||I
s ® - "Wl |I IH II:Illi IW:III” i - I: |Ililll: III“I: (N N I= (] lT I|Il||= | =HIII II| || | lI I |I| [ II||
® = 00RO A O e I TR AT T I I

80
60
40
20

0

U 0 50 100 150 200 TimZeS(OseC) 300 350 400 450 500 0 50 O 150 200 Tlmzes(osec) 300 350 400 450 500
: SR e e spement D Day 14t - Compound 9 l Day 14 - Control
'.°.." ) | T R A R N TR T R AR N
toe Synapsin expression ratio on day 7 . ! | I R | . ll: I|IHI|II|“IIIIIIIII | ||II||I HTIIIIIIII L] l| |I ||”I=I||II Il |I |||III IIIIIIIIIIIIIIIIIIIII”I|II I‘ IIII
oo E in glutamatergic neurons | | | il | IIIIIIIIITIII ‘I :II ||I|II|I (i :II|I|I=”I I IHIHIHI'IIIIII | ||IHII IIIIIIII lIIIIllI Il IIIIIIII”I}I I :IIIHIII
8 | | (. [ | ([ | [ [ 1
7 I [ [ R | | | (I O N | I (1 11
6 I | | : I (| e [ || [ I T I (001 I III| [EI T
EaSy TO Use Bralnxe” Supplement PrOtOCOI z | | ill B IRREE "||=| o ||"|| ||||I IIIIIIIIIIII BT
BrainXell BrainXell o N- | 0 50 100 150 200 TimfaS(OseC) 300 350 400 450 500 0 50 100 150 200 Timis(osec) 300 350 400 450 500
| S | 3 ; o supplement BrainXell Supplement . o .
Supplement Uppgmem s Sl Figure 2. (A and B) Effect of ten compounds on mean firing rate and synchrony index
6 of cortical glutamatergic neurons from Day 5 to 26 recorded using MEA. (Compounds
Neurons in medium Mediumm were previously shown to increase synaptophysin protein levels in our screening
campaign.) (C) Representative raster plots showing activity of Compound 5 compared
Figure 1. (A) Human MN staining with calcein AM and EthD-1 on Day 3 showed 34% more to control (untreated) condition at Day 20. (D) Representative raster plots showing
live cells and 50% more dead cells in the no-supplement group comparing to BrainXell activity of Compound 9 compared to control (untreated) condition at Day 14.
supplement treated group. (B) On Day 7, 89% of cells in the no-supplement condition were
S\Q/SSBS(/)%;?;? || > 36582(/;;1? || > 2\9/6382(/)%;?;? SOX1+ progenitors, but 98% of the cells were MAP2+ mature neurons in the BrainXell Summary _ _ _ |
' ' supplement condition. (C) The pre-synaptic marker synapsin 1 expression ratio was 6-fold BrainXell supplement promotes the maturation of human iPSC derived spinal motor
higher in the BrainXell supplement condition than in the no-supplement condition. (D) The neurons and cortical glutamatergic neurons in 7-14 days. Ongoing work will add
MN marker FOXP1 expression was 33% higher in the BrainXell supplement treated group additional components to accelerate the functional maturation of these neurons.
Day 0: Seed Neurons Day 3: Medium Addition Day 7/14: Ready for assay than in another commercial supplement treated group. (E) In human cortical glutamatergic
neurons, the pre-synaptic marker synapsin 1 expression was 4.2-fold higher in the Acknowledgement
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